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ff^ (57) Abstract: A group velocity dispersion measuring device capable of measuring group velocity dispersion (GVD) with a simple 
?H configuration and in a short time, comprising an FSF laser (FSFL) (2) for generating frequency chirp light, an optical amplifier 
(AMP) (3) for amplifying the frequency chirp light, an optical coupler (4), a circulator (5) for branch-controlling optical signals, 
a photodetector (6) for receiving a ray of light before and after its propagation through an optical fiber (1) to be measured, and an 
© RF spectrum analyzer (RFSA) (7) for observing an optical spectrum waveform. Beat signals generated between chirp lights before 

Oand after the propagation, through the optical fiber (1) to be measured, of frequency chirp light emitted from the FSF laser (2) are 
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alternately observed to calculate a GVD value from frequency differences between these beat signals. 
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<7)WiM&ftzk(G\ D : Group Velocity Dispersion) £ t> ZCDGVDltft,/* 
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^ST-I^ *$>W%^ ft.m&tmm-7\'9 M hV (OFDR .-Optical 
Frequency Domain Reflectometry) jfeSr^^fcjpf tV^G VDS!jj£i£&Jt36 Lfc 

s^— rsrffiv^*77^^o»a«^*«iis," ocs98-io3 (1999) 

(Frequency-Shifted Feedback L- — if : F S F if) >fcG VDS'J^^B 
(1999)) *Srit|5LTl*5. 
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■v-T-u-hfi, tta8S7 7-r^lojR*»«w»WiJ:9«'fki-s 0 

^^^tVNir^^ISJU^fc 1 ?, $J£fjt£t-PI##;fc5 (WHIZ. 
0. 36ps/nm/km) 0 

10 #3g^<2, U±<D&lzmfrX?j:£tltzk(DXh'0 . *<DBm*. MftflWc 

fr^mmm x g v d m z nm-f %z\t*ntf)t-tz> 0 

t^xv, mi^y7^^(DAtitQ(D^x(Dm\^mt u isis^^ 
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(AOTF : Acousto-Optic Tunable Filter) 
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20 H 3 fi, F S F 1— iFHi*<0»B#fl&Stf#&«£ttfc* Lizmvbz. 

04 f s f y?mxhz> 0 

H5li s IH4©FSF U— fl^JBfi*^* fvW&ft*^ h^W^ff 
£ SI t tz&W: & Tjk-tm X h 5 □ 

0 WJ^7T^^{-il«^^--y^^g^^-tir-6Mi3*}{t5^ + 
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2 M hi) (OFDR .-Optical Frequency Domain Ref lectometry) I^TG 
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111 (i, **W^#5l¥^^9J3t$l1t©GVDa!l^JBiS*ttW1-Sig-C 

^^-Mt WJ^7 7-f^lcD&ft^cD^(CJ;«3^b-r5o ftfllfc* 
20 DfiS36S»a$il5. 
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(2) ^S<3^-CGVDttD^*fe^>^ % f-HJi«!»:0»E*®t)fltS 
\z.£9 s GVD©tt»«[l:DLoa9S««^*!JIS**L5. LfctfoT, l+OT 

FSFU-f(FSFL :f+-^3t4filtfl!!:)2t, + 
10 i"53ti«*#(Ainp) 3 yt*7?4b. ytft-%<Dft1&MW&ftiD—*=. 

%(D7.^ b^«£tt$J1-5RF*^ (RFSA : JiKftS 

7 b. RFSA7<D«»»1<5^TG 

ftf + -7'it©fti)|)t7 7'f^l (Witf, SMF, 7 7-T^*20km) ^ 

20 t- Ht*©f- FMwiJ;DGVDl^»[llt5 0 3t^tUSf 
6^RFSA7ilt I^IM.^'fs^SrKtfS::*, Xtt, B##f'Jlftf^ffi 

w-T\ M»f t-^S:*4t5fc»{)OF S F U-f 2 l:ov>t, mm. 

25 -rsc 
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m 2 |£*5I T 5 F S F 1^*214, ^«|cA««^ h^tfcSff 



lt^s. Jfc«Efttt#a--e*i\ ^WiMftftv.a) 

(3) 5tT'4^feiL5o 



(3) StfcfcV^ r n »^m<DJHIfi|i«PQ (l/r ff tt*«*©«t 

tt**i*ff*Attftr^ftM*~ murk a/t„) mmmzif&L, a>o* 

h*fc$UMM£ ( 7 = Vfs /t rt ) TiittlcTOft^^-ysrSftrv^. * 
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20 FSFI^—tf2cDaj^CDpBtji»^^^|c|gL7tlI-CfcS e 
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F S F ^-1f©m^tt^-^5JS*»fifc^jJS^NFWWI»A T= 1 / v R 

5 \^^m^l£ir^^--fmm^^h^ f o , iM»;6at-h 



S3^<c5»^, (2) s:oB8ffi«:»:^4-*e>n*. 

D=c 6 f.t n s /NA l Lv B • • • (4) 

10 fftlt'fcl N * If- r ( 4 ) ^ Hftof-Kt^ 

& ffl V > 5 13 if » *»& ft SO^d* "5JtfeT' 5 £ * S% L T*S 9 % ftfc <7>tt#g 

H4fiFSF ^2<omm&bm--7* y?mvhz> B fsf 

li, h*fTfc5ifJfe¥*f (AOM:fi«MHf(i, W^tf, Te0 2 ) 

fi, Er 34 K-^ISOOppnu 7 7 ^ /<*15a) 22^ 5 

□ ^(WDM : Wavelength Division Multiplexing coupler) 2 3 <h , TfcTV V 
20 U-^(OI : Optical Isolator ) 2 4 <b % ^tlZty (Output Coupler, 

Jtfi, 0y*.li % 9 0:10 (lOdB) ) 2 5 U&fflfflm* (V C : Polarization 
Controller) 2 6 = V J. — * 2 7 £ , KV"?^ 7 ^ (B P F) 2 8 £ A 
OM2 1 *mm-tZ>ia-5=r%±& (SG : Signal Generator) 2 

AOM2 1 Ii-*f0 3 V *-9 2 7 0lH»cffA$tlT*J9, ^OEIJfSb** 
25 -£tf*»£3MSfi, 0iRtf25%T*&3 o #fiS-^EI^9 0ja«t»'>7 h*v FS 
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aom2 i(ommmmmmL<, m*.&i2Qmz-vb9s k 

Wff-^L/- h y = v n /T„tt912THz/st*S. 
5 if (OS A) •C«ayLfcfe*tr*i"BlT?*><5. :©«-Cli, tfffl^Jttt, 

«v w f490GHz"T?fcofc 0 *fi«*l«:*fi«rtKHfAL/tBPFlCj:5 
l*UI£?TV\ |s]|)i|Qlll530~1560nni^#fc o 

10 fc*5, r#?-£ LTAOM<Dftfr9II^#ft^&ft^m7^/U* 

(Acousto-Optic Tunable Filter : AOT F) «t 0 \Z LT t «fcV\ AO 
TFIi 4 ^«*«*ail«H**'t>offl«ft'>7h*-iF-Cfc5. AOTFiCj; 

15 otic, GVDjRi^ottjftfcov^tt^i-So *mmmmAz&^x, -m 

t L"C^ lGHz©JS»» : «r«©3ttmi»tN = 131^K , -hft-^ (N/t RT = 
995.6MHz) SrfflV^GVDflloai^llttSrffofc. tfOJBJg*'** h/Wi 
m£tf$x$LM"e&>Z> t:.*), RFSA7«fc«3gLffi'JLfct*- |>*^ h^£#7 

20 4WF S F U—f 2 <DU~V&mmft\ZftALlL'<^ F'<X7 *( /Ufi (B S F) 

1530~1560nm) ^*5»t5G VDfltSrSU^Lfc, 

25 ^ett^^n^t, -«ttr» ^f-h*^* wwiso 

BWLfcjKJg-CfctK ffayB#^fil5#^TT'fe^„ SMFfittftfcfcttS* 
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&«»»tf>3Mfc*6 f B13I fi, 5 f M ,=+5.00kHzTf*>9 % rcoful^ (4) 5* (X 
■tt (2) iZftA-fZb, GVDfilDIi, D= 17.0±0.14ps/nm/kmi**5o 

i7li, GVDOay^**^i"E|-efe«3, m*«*tGVD«[fc<Z)BB«S: 
5 S;0»att^HliE-C#S,- ftfc, Ml540nmM(C^^TflJ^g-efc-5ED 

F(75fijw{sv^«>, %mxs<* GVD©ay3e#tit*sjsi^is 

0 814, GVDilJ^^lOO0ffofc^m^^-rt^ h^7Ait'fc5 0 CKD^iJ 

5 t^JBSftoSEihiasifi* LJW^MJ4i^]±i-5*s, IHB#{-*ii^ft(D^») 

^4 5isy^n^§</ tf5 ^^ fo5o mfcm&v&w&t lt»4, 

15 t'- hit -§-%|piP#MJi-s - <b fc^amtf fens. 
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p 3/ *B&*1-. ::xu m 1 Rxtm 2 <Dmte&* $ > ? 6 ia 

l>'6 2^^llli5 0 flUXl** 2 6 1W6 2li, «J 

£7 r 4 '<^(DmfcmRXtfcW&^-tert %%<D g e f- hit ^'kJi&tfcSr 

3o Ji«#!7>* 6 l£Z>'6 2IIJ:5f- hMI&iScWSy^^tcS^VNTG 
VDffi£j$tt)1-5=.>tV-* (PC) 8^{i^TV>6 0 

So 

Hi ok, ^^~7*K±i&^&(Di&(Dmmmm2(DMi&m : k7F-r 0 gut 

felT^ra^-:/^,!: Lttf^iS^7^^ (AOTF) 2 0 
0SrfflV\ BPF2 8mLfct©tife5. SB»f&^8K-C<fc3flH§-$g£»2 

©*#3t**-? (All-fiber AOM) 3 0 0^ffll\ =^-^2 7^fKLfcfc 

20 inn, ^^-7%±&^wt<Dfa<Dmmmm4<nmtfm*7F'$- 0 

^$ifc^-:/«4 01^ W&^-T^iU o l £#d£U 
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